Increasingly, research is demonstrating the safety, efficacy, and patient satisfaction associated with use of nonpharmacological, complementary interventions for pain management in hospital settings. One such intervention, massage, has been found to be effective for pain and anxiety reduction in limited forms, such as described here, massage is relatively easy to learn and apply. The pilot project was designed to develop and assess a clinical intervention using hand and foot massage for management of pain and anxiety in inpatients on a rehabilitation unit. Methods included formal training of staff nurses in hand and foot massage and subsequently having them teach key family caregivers of the patient how to deliver hand or foot massage in response to reports of pain and anxiety. The report describes study rationale, project development, challenges to implementation in an academic, tertiary care, inpatient rehabilitation facility, and lessons learned for future project design and implementation. The need for a community-based participatory research perspective is addressed.
Pain management. Major national health care initiatives are currently directed toward improvement in assessment, diagnosis, and treatment of pain of all types. Pain is now the fifth vital sign, with effective pain management considered a standard of care. Treatment strategies are often less than fully effective for the management of chronic pain. Nonpharmacological approaches to pain are widely available, with evidence to support their effectiveness in a range of painful conditions (Taylor, 1999) . Moreover, nonpharmacological approaches are often cost effective in comparison with conventional medication and invasive treatments (Serpina, 2001) . Acceptable nonpharmacological approaches to pain management can enhance compliance, increase self-efficacy, decrease risks of medication side effects and polypharmacy, and curtail spiraling costs (Greene, 2000) . Despite the advantages of complementary care, they are often underused, and even when available, they are often inaccessible because of lack of training of health care personnel and inadequate time for implementation.
Massage as a means of reducing pain. Massage has been used for many centuries and by all cultures for symptom relief and life enhancement (Ferrell-Torry & Glick, 1993; Field, 1999) . In present day Western culture, massage is widely available and is used for stress reduction, treatment of specific musculoskeletal complaints, enhancement of flexibility and tissue perfusion, emotional rebalancing, and improvement in well being. Medical uses of massage are becoming more prevalent in many clinical arenas such as cancer-related pain, anxiety and depression (Ferrell-Torry & Glick, 1993) , arthritis (Brattberg, 1999) , cardiovascular disease (Hattan, King, & Griffiths, 2002) , and neurological disorders such as Parkinson's disease and dementia (Calenda & Weinstein, 2001) . Controlled clinical trials showing efficacy are few in number but show promise in areas such as asthma, fibromyalgia, multiple sclerosis, back pain, and HIV infection (Ernst et al., 2006) . More recently, massage has been studied in hospital settings as part of an integrative approach for cancer care and a few other conditions. Implementation has been by trained massage therapists, or occasionally, nurses trained in massage (Degan et al., 2000; Grealish, Lomasney, & Whiteman, 2000; Kesselring, 1999; Stephenson, Weinrich, & Tavakoli, 2000; Vickers, 1996) .
Issues surrounding integration of massage with conventional care. In the face of growing attention to massage in clinical settings and the need for clinical studies in this area, it is important to acknowledge several issues: (1) difficulties with credentialing massage therapists in the conventional health care environment; (2) staff time for implementing massage; (3) patient and staff acceptance of, and satisfaction with, massage; and (4) clinical outcomes specifically related to massage interventions. The first issue, although critically important, is beyond the scope of this report, except to note that one rationale for this initiative was to increase patient accessibility to in-hospital massage. This project was directed toward the latter three issues in assessing staff acceptance and project feasibility in the hospital environment; patient acceptance and satisfaction with massage; and the benefits, if any, of limited forms of massage. Prior studies have focused on incorporation of massage into the duties of the nursing staff or have used a single individual to perform massage (Hobbs & Davies, 1998) . Both of these approaches, although clearly demonstrating effectiveness, lacked appeal because of the extensive amount of time needed for delivery of care.
Innovations of this study designed to overcome barriers to hospital-based massage. This pilot study explored the feasibility of an intervention designed to overcome staff time limitations, staff nonacceptance of massage, and the expense of massage in a hospital setting by training care partners (family members and significant others) in the regular application of simple, safe massage techniques with their patients. The rationale for this approach was that it could remove pressure from an already busy nursing staff by having family members perform a simple massage technique on patients that might enhance patient comfort and reduce pain. The program called for using a licensed massage therapist to train nursing staff in hand and foot massage; nursing staff in turn, would teach care partners those massage techniques.
A further innovation was in limiting the scope of the massage to hands and feet. This approach was designed to simplify the massage training of nurses and lay caregivers, ensure safety, reduce demands of time and knowledge needed by family members, and preserve patient privacy. Use of hand and foot massage seemed relatively compatible with most in-hospital medical settings, which are often complex in terms of limited space and physical access to the patient. Several investigators have suggested this approach (Dunning & James, 2001; Grealish et al., 2000) , but it has not been studied prospectively.
Foot massage. Foot massage has been studied in the care of patients with cancer and in those with cardiovascular disease. Grealish et al. (2000) studied foot massage in 87 patients with cancer-associated pain and nausea and found significant short-term benefit in both symptoms from 10-min foot massages administered by trained research nurses. Massage was done in the early evenings and used nonfragrant lubricant on both feet. When compared with nights when massage was not performed, heart rate fell significantly during and following the massage and there was overall improvement in relaxation scores. Benefits were independent of age, tumor type, and duration of illness. Patients readily accepted the procedure and patient satisfaction, although not formally studied, was noted to be high. Long-term effects were not evaluated and family members were not involved.
In a study of 25 adult inpatients with cardiovascular disease following coronary bypass surgery, Hattan et al. (2002) found that a 20-min foot massage administered by the same trained massage therapist each evening resulted in a significantly greater sense of well being (calm) compared with those randomized to a control group that listened to a guided imagery tape each evening. Interestingly, physiologic parameters of heart rate and blood pressure were not different between the two groups, supporting the safety of massage in this cardiovascular group. Multiple dependent variables were measured pre-and postintervention, including pain, anxiety, tension, relaxation, and calm, many of them showing trends favoring foot massage. The massage was received well by the patients. Long-term effects were not studied, family members were not included in the intervention, and there was no mention of continuing the intervention following discharge.
Although the beneficial effects of whole-body massage on pain have been demonstrated (Ferrell-Torry & Glick, 1993; Taylor, 1999) , effects of foot massage on pain have not been well documented for inpatients undergoing rehabilitation and experiencing significant pain (Alexander, 2003) . This project addressed those issues directly as well as extending the research by involving family members in the intervention.
Hand massage. The research on hand massage used for inpatients as an intervention for pain is less extensive. Hand massage is a routine part of a full body massage, with well-defined techniques and procedures (Field, 1999; Greene, 2000; Vickers, 1996) . Specialized hand massage has been described in the Korean literature as part of Koryo hand therapy. This involves acupuncture and acupressure to the hand and is not strictly massage (Hole, 2001) . Hand massage can also be a part of reflexology, which is somewhat different than hand massage as practiced by licensed massage therapists (Bisson, 2000) . Kim, Cho, Woo, and Kim (2001) studied the effects of a 5-min hand massage, administered just before cataract surgery under local anesthesia, on anxiety and various physiological and biochemical measures (n = 29) compared with a non-massage control group (n = 30). A trained massage therapist performed the intervention. Significant reductions were found in the massage group for anxiety, heart rate, systolic and diastolic blood pressures, serum epinephrine, and norepinephrine. The exact technique, long-term effects, and surgical outcomes were not described. Dunning and James (2001) , in a study from a rural hospital in Australia, describe a training program given to 2 nurses and 7 volunteers in aromatherapy and hand massage, with subsequent application to patients on an inpatient rehabilitation service. Trainees were able to demonstrate mastery of the skills required, although the time required to complete the training program was not specified. A significant reduction in pain and anxiety was noted when patients received as few as three hand massages (plus aromatherapy) of 20 min or less. The number of patients treated was small (n = 11) and they had a variety of clinical conditions. Difficulty was encountered with patients who were hard of hearing or were demented. Family members were not involved and there was no mention of who was doing the training. Patients reported high levels of satisfaction.
The study reported here, although similar to the above study, differed in that the training program (including a control group) was offered to the entire rehabilitation nursing staff, who were then asked to teach care partners (designated family members or friends) to perform the interventions. In particular, the design used significant caregivers of the hospitalized patients in the delivery of the interventions in recognition of the limited time available for nursing staff to engage in additional therapeutic activities.
An inpatient rehabilitation center seemed a practical environment for exploring the feasibility of a research program on massage for several reasons: (1) the relatively well-defined clinical populations in this setting, such as those with knee and hip repair, could be studied over predictable periods of recovery; (2) the average length of stay on this inpatient rehabilitation would allow for a more prolonged evaluation of the usefulness of the interventions; (3) patients could provide feedback about the intervention at multiple time points during their stay; and importantly (4) patients had levels of pain and discomfort that might be eased by a simple massage-therapy intervention.
Although the study design was carefully considered, challenges to implementing the study emerged. These challenges, and the resulting lessons learned, are the primary focus of this report.
METHODS
Project environment and Planetree Care Partner Program. The University of North Carolina (UNC) Hospital System is a tertiary academic health care center with a 684-bed facility and a focus on medical-surgical care. Clinical care is provided by the 771 attending physicians plus a house staff of 672 residents and postdoctoral fellows. In 2001, UNC Hospitals became affiliated with Planetree International, a nonprofit organization committed to holistic, patient-centered care. The inpatient Rehabilitation Center was designated as the pilot site to implement Planetree at UNC Hospitals. Planetree supports and encourages involvement of family and friends at all levels of patient care whenever possible. A key initiative of Planetree International is the Care Partner Program. In this program, care partners are selected from the patient's family and friends to liaison with the medical and nursing staffs to provide care in specific ways while the patient is hospitalized. The heart of the Care Partner Program is to provide education and training, primarily through the efforts of the nursing staff, to direct and assist family participation in the care of patients while hospitalized and after discharge (Wahl, 1998) . It has been shown that family and friends can make valuable contributions to the quality of the patient's hospital experience as part of the health care team. This project was designed to facilitate the use of the Care Partner Program by training willing care partners in the use of hand or foot massage for patients undergoing rehabilitation.
Study site. This study was carried out in the UNC Rehabilitation Center, a fully accredited, self-contained 24-bed unit within the UNC Hospital System, from July 2003 to December 2004. Most patients on the unit (96%) are transferred for rehabilitation from acute care inpatient units within the UNC Hospital System. At the time the study was planned, the average age of persons admitted to the unit was 63 years, the average daily census was 18, and the mean length of stay was 13.4 days. Patients with significant pain comprised about 30% of the population on this inpatient unit at any given time. Approximately 80% of those admitted return to their communities.
Rationale for choice of this patient population. The patient subgroup of the UNC Rehabilitation Center that was selected for this study consisted of those hospitalized patients undergoing rehabilitation for hip fracture, hip replacement, or knee replacement. This group of patients makes up approximately 40% of the admissions to this inpatient unit each year. Patients with the above conditions often have significant pain, are generally alert, somewhat mobile, and able to participate in clinical projects. Most of these patients have few problems with memory and many return to their homes at the end of their hospital stay. They generally run a predictable course during recovery and are less prone to recurrence of the primary problem while hospitalized.
Funding for the project. The project was funded by a small competitive grant from Press Ganey Associates, Inc., providers of patient satisfaction surveys, management reports, and national comparative databases for health care delivery systems.
Development of massage and attention control interventions.
A brief simple, easily learned massage therapy protocol was developed that allowed for choice of either hand or foot massage (Table 1) . Careful thought was given to the development of a comparison group that was matched for attention and interpersonal interaction, but that did not involve touching or manual manipulation. This comparison group was a scripted conversation protocol, called "FORMS", that called for the caregiver and patient to choose a topic from a list of several familiar topics to stimulate a pleasant conversation ( Table 2) .
Development of instructional materials. Three teaching tools were developed for staff and caregivers to assist in learning the massage and scripted conversation protocols.
1. Instructional videotapes on massage and scripted conversation protocols: Two videotapes were developed. In the 20-min massage video, a licensed massage therapist demonstrated the basic steps of hand and foot massage on a staff member role-modeling as a patient. In the 20-min scripted conversation video, the same therapist demonstrated the FORMS protocol in a conversation with the same staff member. These videos were used as teaching aids during the training phase by the nursing staff. One or the other of the videos was also given to the Care-Partner and the hospitalized patient/subject to use in the hospital and take home for later use (if they wished) after discharge from the unit. 2. Instructional/teaching guides for nurses and other hospital staff: These guides were designed to facilitate the nurses' interaction with the care partners in teaching them both the massage techniques and the scripted conversation protocols. The guide included instructions for hand and foot massage, patient evaluation, set-up procedures, patient comfort and privacy, safety issues, communication guidelines, completion procedures, and documentation materials. There were also guidelines for interacting with care partners in the instructional process. 3. Instructional guides for care partners: These materials were given to care partners as a mnemonic aid for reviewing massage and conversation techniques and for reviewing all the procedures outlined above for interaction with the subjects. Apply lubricating cream to both feet the hand 1. Open with an overall, general squeeze 2. Rotate and milk each finger and press of the foot each fingertip 2. Rotate and milk each toe and press the 3. Quickly (and gently) pull out on tip of each toe each finger 3. With one hand holding toes upright and 4. Push down gently between the fingers the other hand in a fist, brush the flat 5. Do thumb over thumb movement over part of the fist across the top of the toes the pad just below the fingers 4. Stretch toes back toward the person's 6. Use a knuckle twist in the palm head and gently press knuckles into of the hand each toe ridge 7. Apply pressure to the point at the 5. Massage the inside of the great toe web of thumb and the first finger 6. Using the knuckle of the index finger 8. Pinch along the thumb side of the and the thumb, pinch and twist the hand then along the little finger side entire pad of the foot. Also, separate the 9. Using circular thumb movements, metatarsal bones with a back and forth work the wrist area motion of the foot To explain how to use the FORMS protocol, FORMS includes a set of conversational please go over the following steps: inquiry topics related to the patient's 1. Reassure the Care Partner that the experience with family, occupation, protocol consists of a list of guidelines: recreation, medicine/healing, and There are no hard and fast rules spirituality. Your goals are to provide 2. Point out what the F -O -R -M -S support to the patient, to enhance stands for: family/pets, occupation, enjoyment, and to promote relaxation. recreation, medicine/healing, and
To do this, you will encourage the spirituality. Look over the topics with patient to talk about more pleasant the Care Partner briefly things than lying in a hospital bed. 3. Note that the patient may prefer that Good listening is the most important the Care Partner read to him or her. The part of the interaction patient may also prefer silence. If so, As a Care Partner, you will begin each the Care Partner should sit quietly with session by asking your patient how the patient for about 20 minutes s/he is doing. Then follow the FORMS 4. Suggest to the Care Partner that you protocol until a comfortable and try role-playing. Ask the Care Partner sustained conversation occurs. After to play the role of the patient first. 20 minutes of conversation, you will After a short conversation, try ask the patient how he or she usually switching roles relaxes and suggest that the patient 5. Give the Care Partner a copy of the might want to engage in that activity training video. If a videotape machine Below are the questions used for the is available, set up the video for the protocol. Please choose the questions Care Partner. Be sure to let the Care most appropriate for your patient with Partner know that the video is particular attention to how well you theirs to keep know the patient and the patient's 6. After the Care Partner has used the situation. You can adjust the format of FORMS protocol with their patient, the question as long as you follow the offer to watch one session and/or to intent of this guide. You may add answer questions. You may let the additional questions as the conversation Care Partner know that the Research continues as well. You can start with Assistant will be available to provide any of the topics on the list, but please additional training and evaluation start with a different topic the following day. Here are some examples of questions you might ask: Family Let's talk about your (our) parents
• Do you remember how they met?
• What is the funniest thing you remember your (our) father, sister, brother, or mother doing? Occupation Let's talk about your (last) job
• What do (did) you enjoy the most about this job?
Institutional Review Board approval, subject recruitment, and consent. The proposal was approved by the UNC Medical School Institutional Review Board. Permission for approaching a patient for recruitment purposes was obtained from the Rehabilitation Center attending physician for that patient. Patients meeting criteria were invited to participate within 3 days of admission to the unit. The study was then explained to the patients and their families by the investigators, who also obtained informed consent. Based on the rate of admissions to the Rehabilitation Center, it was originally anticipated that 40 patients would be recruited during an 8-month period.
Original inclusion criteria.
(1) Patients of any age and either sex admitted for rehabilitation following repair of a hip fracture, hip replacement surgery, or knee replacement surgery requiring hospitalization for 3 days or longer.
(2) Pain that required regular opioid medication to bring the pain to a 4 or less on a 10-point pain scale. (3) Subject is able to communicate pain levels verbally or in writing. (4) Subject is able to understand the study and provide informed consent. (5) Subjects have a family member, friend, or significant person in their lives willing to be designated as a care partner and willing to administer either hand or foot massage or a scripted verbal intervention on a regular basis and in response to pain complaints, and to document the frequency and type of massage or verbal control intervention administered.
Original exclusion criteria.
(1) Subject is not able to understand the nature of the study or provide informed consent. (2) Psychosis, delirium, dementia, depressed level of consciousness, severe depression, active substance abuse, and history of sexual deviancy. (3) Significant skin disease, including, but not limited to, burns involving hands and feet. (4) Active communicable diseases, including, but not limited to, HIV, hepatitis, antibiotic resistant infections, and syphilis, which would put care partners at risk from frequent tactile contact. (5) Clotting abnormalities such as platelets below 40,000, prolonged bleeding times, regular use of coumadin or heparin (other than low-dose subcutaneous heparin for deep vein thrombosis prevention), hypercoagulable states, history of deep vein thrombosis. (6) Diabetes mellitus and peripheral neuropathy. Randomization to intervention and control groups. The sample was to consist of two groups of 20 subjects each. A random numbers generator was used to assign sequential subjects to study groups. Those subjects with odd study numbers were assigned to the massage group and those with even numbers were assigned to the attention control group.
Nursing staff training in hand and foot massage and scripted conversation protocols.
Training in hand and foot massage for the unit nurses and nursing assistants was provided by Doris Alexander, LMBT, Coordinator of Massage Services, and a Licensed Massage and Bodyworks Therapist at the UNC Wellness Center. Ms. Alexander worked with the unit nurses using a combination of didactic and hands-on approaches, facilitated by the video and educational guide, over three 2-hr sessions, with periodic refresher follow-up sessions throughout the study. Parallel training in the scripted conversation protocol was provided by the project coordinator.
Care partner training by rehabilitation nursing staff. The family member or friend designated as the care partner was to be instructed in one of the two interventions-hand and foot massage or scripted conversation-by the Rehabilitation Center nurses or other staff trained in those techniques. Care partners were given the appropriate videotape and instructional guide outlining the information they needed to know. Videotape players were readily available on the unit.
Massage protocol. Care partners were instructed to apply the given techniques preferred by the subject. Subject preferences were honored in their choice of massage timing and location. In some cases, preferred location was only hand or foot, whereas for others a combination of the two was what the subject desired. Care partners were instructed to apply the massage for a minimum of 5 min and a maximum of 20 min or until the subject signaled them to stop. Both feet or both hands received attention if possible during that time frame. Please see Table 1 for massage instructions.
Because patients were screened for contraindications for massage, the initial conversation with patients addressed the patients' comfort level with the timing of the massage. Patients were then asked about their previous experience with massage and what their feelings were about massage to help them determine their preferences. If the patient was inexperienced with massage, they were informed about what to expect and encouraged to ask questions and freely express any concerns. Preference by the patient for both hand and foot massage, or just hand or just foot massage, was determined. Before beginning the massage, the care partner instructed the subject to give feedback throughout the massage about anything that felt uncomfortable. The subject was then instructed to concentrate on relaxation and take slow, deep breaths. The care partners were told to check with subjects during the massages to monitor their level of comfort. The length of the massage was determined through this dialogue. After the massage, the care partners would ask the subject how they were feeling to determine their comfort level.
Subjects randomized to this group were to receive a 5-to 20-min foot or hand massage by their care partner or nursing staff at least once a day and no more than four times a day spaced at least 2 hr apart. More than one massage could be administered each day at the request of the subject and agreement of the care partner.
Scripted conversation protocol. The purpose of this interaction was to provide attention and social support to subjects in the control group. The nurses and nursing assistants received training in, and in turn taught care partners, a 20-min scripted conversation (FORMS) intervention. This intervention involved scripted questions to help initiate and sustain a pleasant conversation, including asking the subjects about their recovery process, how they were doing in school or other activities, their families, and generally making conversation requiring focused, friendly attention. (Please see Table 2 for the staff training instructions and excerpts from the care partner training documents.)
Measures and documentation. Care partners were provided a personal log and a posted sheet in the subject's room for documenting the intervention, which included the following: subject complaints (if any), duration of the attention, conversation, time of day, and any reported effects of attention by the patient when asked. Logs were kept by the care partner and collected for review and copying by the research assistant weekly along with the posted record sheet. They became part of the entire data set.
Immediately preceding the intervention and within 20 min of completion of the intervention, the subject was asked to complete the six visual analog scales provided in the subject's room for measurement of pain, anxiety, tension, calmness, relaxation, and well being per the protocol described in Hattan et al. (2000) . The visual analog scale sheets became part of the entire data set (see Table 5 ).
Intergroup and intragroup comparisons and correlations with demographic features, diagnosis, psychosocial factors, and progress in rehabilitation were planned. The primary outcome variables included pain levels, medication use, patient satisfaction, staff satisfaction, and functional improvement (see Table 5 for a list of planned measurements).
Study procedure summary. Nurses and nursing assistants working in the UNC Inpatient Rehabilitation Center were recruited to receive didactic and experiential training by a licensed massage therapy instructor in hand and foot massage. Once some of the nursing staff members had completed the training, recruitment of patients and their family member or friend (i.e., care partner), into the study began. Permission for approaching a patient for recruitment purposes was obtained from the Rehabilitation Center attending physician for that patient. Patients meeting criteria were invited to participate within 3 days of admission to the Rehabilitation Center. The study was then explained to the patients and their families by the research staff, who also obtained informed consent. Study subjects were to be randomized to either (1) hand and/or foot massage or (2) the attention/social support control intervention consisting of scripted conversation. A member of the nursing staff was designated to teach the designated intervention to the care partner. The care partner was instructed to approach the patient about administering the intervention when the patient was experiencing significant discomfort or at other times that the patient desired and when the care partner was available.
All patients continued to receive standard care, which included pain medications as needed. The amount of pain medication was tracked throughout the study. Subjects were asked to complete study questionnaires at the time of entry into the study, during their time in residence at the Rehabilitation Center, and at discharge. Study subjects completed visual analog scales assessing their pain, anxiety, tension, calmness, relaxation, and general sense of well being before and after the care partner offered each massage or scripted conversation.
RESULTS AND STUDY CHALLENGES
Despite the detailed protocol outlined above, and despite 32 weeks of attempted implementation of the project, only 9 patients were enrolled in the study, and the study did not produce enough data for presentation. This report focuses on the practical knowledge gleaned from working with a number of operational challenges as the study was implemented. We found that the challenges fell into three broad categories: (1) challenges to subject recruitment, (2) challenges to staff recruitment and engagement, and (3) challenges to data collection.
The following report relies on a qualitative analysis of study documents, including recruitment documents, patient and care partner written comments, and the extensive written field notes kept by the research assistant. Our goal in publishing our experience with these challenges is to make future implementation of clinical research on innovative complementary medicine delivery systems more efficient, yielding more complete, richer data.
Patient Recruitment: Eligibility
The biggest challenge in the study resulted from lack of patients who met the eligibility criteria. Initially, only patients receiving rehabilitation after hip or knee surgery were eligible. However, shortly after the study began, a change in Medicare reimbursement policies resulted in a lack of coverage for inpatient care for postoperative hip and knee patients. The principal investigator (PI) responded by refining the eligibility requirements to include other groups of patients admitted to the Rehabilitation Center (such as poststroke patients, trauma patients, and others) to address our specific research questions. (Please see Table 3 for details of challenges because of eligibility issues.)
One exclusion criteria in particular prevented more than 90% of potential subjects from entering the study. The most common reason for exclusion was the use of anticoagulants as either a primary treatment or for prevention of deep vein thrombosis. Most of the postoperative and poststroke patients were started on either coumadin or full-dose lovenox. Venous Doppler studies were a routine aspect of the admission process. Several patients who were not on anticoagulants during their acute inpatient stay on other services were started on anticoagulants upon admission because of findings consistent with deep vein thrombosis on the Doppler studies.
The rationale for excluding those on anticoagulants, other than antiplatelet agents, was concern that hand or food massage could result in hemorrhage into those vital areas, leading to further significant disability. Another concern was dislodgement of venous clot as a result of massage. This exclusion criterion was strongly supported by the attending staff on the Rehabilitation Center.
Of those patients who were not on anticoagulants, about a third were ineligible because of other medical issues (i.e., not competent to consent, contact precautions, medically unstable) and half had no identifiable care partner.
Patient Recruitment Protocol: Challenges in the Process
The recruitment protocol involved many steps and, to be successful, required the cooperation and assessment skill of many individuals. The following is an outline of the process with intermixed commentary on our experience in this effort.
To identify potential subjects, the research assistant met with the Admissions Coordinator weekly. Patients were excluded at that stage if they were (1) known to be receiving anticoagulants, (2) confused, or (3) had a positive Doppler test indicating the presence of deep vein thrombosis. Those patients with no family were also excluded. The research assistant then forwarded the names of the remaining 2 to 3 patients to the PI.
The PI then screened patient charts for acceptability. Few patients were found to be unsuitable by the PI as a result of the screening. If acceptable, the PI would request permission from the center's attending physicians to approach the patients. Although permission was usually given, several patients were excluded by their attending physicians, sometimes for clear-cut reasons and at other times for no clear reason.
Concurrently, the research assistant would consult with the Rehabilitation Center nursing staff to obtain their views on individual patient suitability for the study because the nurses had the nearest point of observation of the potential subject and their family/friends. The strategy proved to be a very useful part of the process. Care partners were recruited by the research assistant and training sessions were arranged. However, another barrier to implementation for a given subject was the inability of some care partners to commit to a time for training by the staff. Care partners were unavailable because of work or domestic commitments, or because they lived and worked at a great distance from UNC Hospitals and could not afford to travel. As a result, many patients had infrequent and brief evening visits from their family and friends, a characteristic of some units in tertiary care facilities that serve a large geographic region.
Finally, even with all criteria met and willingness to participate obtained, an acute deterioration of the subject occasionally occurred, resulting in transfer to an intensive care unit and preventing further recruitment, training efforts or continuing participation. Other families faced changes in their immediate situations, preventing their further participation.
The following scenario, excerpted from the field notes, illustrates several challenges in the recruitment process. 6/23/04 The Admissions Coordinator told us about a couple of patients who qualify for the study.
We have Dr. L's permission to approach her patients, both of whom have had hip surgery. 6/24/04 Spoke with both patients. One is not sure that her family is willing. She takes only Tylenol for pain. The other says she is overwhelmed with the number of changes in her life and probably will not participate. were originally neuropathy were excluded from the excluded from foot study massage 6/25/04 The family of the first patient is very interested in participating. They are very supportive and would do anything to help her recover. The patient herself is interested in alternative medicine and takes supplements at home (which she did not tell her doctor).
The patient asked that I come back tomorrow. The nurses think another patient may benefit from the study, but he is on Lovenox. Will check with PI to see if his dose disqualifies him. 6/25/04 I was able to enroll the first patient, but her Care Partner's father died, so she is not here. The second patient declined and the patient on Lovenox was found to have a DVT. 7/6/04 The first patient went home before her Care Partner could be taught. The staff looked for the Care Partner, but she did not come in.
Staff Recruitment and Engagement
Participation by Rehabilitation Center staff was limited by several factors. Table 4 outlines the major causes, the efforts on the part of the research staff to address them, and the outcomes. Following the table is a more detailed discussion of the staff training process and associated challenges.
Rehabilitation Staff Participation: Lack of Time
Staff time for training the care partner was difficult to arrange. Staff members reported that teaching the techniques to the care partner (massage or conversation) required 45 min. The nurses were often too busy to teach. As a result, some enrolled subjects were discharged without being trained. On one occasion, the research assistant came in over the weekend and enrolled 3 subjects, none of whom were taught the techniques by the Rehabilitation Center staff because of time constraints.
Excerpts from the following field notes highlight the difficulties. A variety of other factors played into the limited study involvement on the part of a very busy Rehabilitation Center nursing staff. Several attempts were made to address barriers and are included in Table 4 and below.
• Putting the need for care partner training on the Cardex (a card with a list of patient needs that the nurses check each shift) was unsuccessful in large part because recruited care partners were available infrequently. • By the time another eligible patient and care partner were recruited, staff turnover resulted in few trained staff available to teach the techniques. The remaining nurses and nursing assistants had other pressing duties that often prevented them from being trained and participating. • A system to protect nurses' time for the study was not possible at the time the study was taking place. These staff members were required to prepare for inspections, orient new staff members, and respond to increasing patient demands. • The staff had little support from their managers for study activities. The managerial staff was under considerable pressure to minimize Rehabilitation Center staff time for activities deemed to be outside of patient care. Hence, they viewed the study as a low priority. • Because of the competing responsibilities of the nursing staff, a nursing student was recruited to teach the care partners. This strategy was limited by her lack of availability during the times that care partners were visiting on the Rehabilitation Center.
Rehabilitation Center Staff Participation: Training Challenges
Staff training also proved difficult to arrange because of the long hours and multiple shifts required for basic patient care on the Rehabilitation Center. Training was open to nurses, certified nursing assistants, and physical therapists. A total of 12 staff were trained. In the first training session, five nurses and two physical therapists took part. A second planned training was cancelled because of lack of attendance. After conferring with the Rehabilitation Center Nurse Manager, it was discovered that the Rehabilitation Center was understaffed. After obtaining further input from the staff, three additional trainings were offered that were attended by five additional staff members (three nurses and two nursing assistants). To accommodate different work schedules and preferences, one training presented the information in two sessions and the other presented information in a single, longer session. Food appropriate to the time of day was served at each training session.
Each staff member who had signed up for training received a copy of the videotapes and instructional materials before the session. In the training sessions, staff members learned both hand/foot massage and the conversation protocol. Each session began with an overview of the program and study goals. Next, the massage therapist demonstrated each massage technique and asked participants to practice on each other. During their practice, the massage therapist observed and assisted each student. A similar format was employed to teach the conversation protocol: the technique was demonstrated and then practiced by the students.
Staff members were asked to complete a questionnaire regarding their previous experience with complementary and alternative medicine (CAM) techniques and their attitudes about the use of massage for pain relief. They were also asked to evaluate the training sessions. Response to the questionnaires was poor; only two staff members returned their training evaluation and just half returned their baseline CAM use questionnaire. Evaluation of the training via the two returned questionnaires was mixed; both staff members did not feel prepared to engage in the scripted conversation with patients, although they felt somewhat prepared to teach the control conversational techniques to care partners. One felt well prepared and the other felt somewhat prepared to offer the hand and foot massage training to caregivers, though both felt only somewhat prepared to teach hand and foot massage to patients. Although they did not turn in a formal training evaluation, the staff participants in the smaller groups (2 to 3 staff participants) expressed greater satisfaction with the training than the participants in the larger (7 staff participants) groups.
Three of the staff members had had some training in the use of massage, though only one had used massage for pain management. Their experience of other CAM modalities was limited; the most commonly used modality was herbal/nutritional therapies. Although staff participants were interested, or very interested, in "giving hand and foot massage to patients" and agreed that "massage therapy can be effective for pain management/stress reduction," they were somewhat comfortable to uncomfortable with the "use of touch for pain management." Nurses were especially uncomfortable with touching feet. Nursing assistants expressed greater confidence in applying the massage training than other members of the staff.
Because opportunities to practice teaching a care partner how to do the massage techniques were infrequent, several of the trained staff became less confident over time in their mastery of the techniques and did not participate further in the study. Staff attrition also contributed to loss of personnel trained in the interventions: three nurses who learned the techniques moved on to other jobs. Although a refresher course was presented, it was not well attended. A second refresher course was cancelled because of the distraction of impending regulatory inspections of the Rehabilitation Center.
Physician Nonengagement
The attending physicians on staff were not generally supportive of the study process. Although Rehabilitation Center physicians participated in the design of the study, the attending medical staff created additional barriers rather than facilitating study implementation. The study protocol called for obtaining permission from the attending physician for a patient to be approached about the study. One of the attending physicians would only allow herself to be contacted by the PI rather than by the research assistant. By the time a potentially eligible patient was identified, their case reviewed by the PI, and permission obtained from the attending physician, the patient often had little time left on the Rehabilitation Center.
The house staff was not engaged in the study despite a presentation of the study at departmental meetings and the research assistant's flagging the charts of potentially eligible patients. Resident physicians never referred patients to the study.
Challenges in Data Collection
Data collection was difficult for several reasons. The research protocol called for data query sheets to be available in patient rooms for the subject and caregiver to complete at each encounter. This was not always accomplished, in part because there was no full-time research assistant to oversee this part of the study. It was compounded by the reluctance of the Rehabilitation Center staff to participate in data collection procedures secondary to time constraints. Table 5 presents the measures. The initial screening of the chart and the baseline questionnaires were neither burdensome nor difficult to collect. The protocol also calls for several daily measures as shown here.
The data collected successfully were those that did not depend on the availability of the care partner, the research assistant, or the nurses at a particular time. Data that could be abstracted from the chart were easy to obtain. Even though each questionnaire was very easy to fill out, they were not completed without prompting.
Care Partner Program: Timing and Time Related Limitations
At the time the study was initiated, the UNC Hospital System had recently become affiliated with Planetree, a national alliance of health care facilities working toward a model of patient-centered health care designed to improve outcomes, increase patient satisfaction with the inpatient hospital experience and empower hospital and medical staff to have a positive impact on the health care environment. The UNC Rehabilitation Center was selected to be the first to implement the principles and practices of the Planetree philosophy at UNC. The Rehabilitation Center had just begun to pilot several Planetree initiatives. One of those initiatives was the Care Partner Program.
The Care Partner Program was in its infancy as this study was begun. Neither the staff nor visitors were familiar with the expectations of a care partner. Family members of patients were not committed to the additional burdens a true care partner requires. Hence, few family members were available to serve as care partners.
In addition to the lack of understanding of care partner responsibilities, potential care partners were in short supply for two reasons: (1) as a tertiary-care facility, UNC Hospital admits patients from a wide catchment area. Many families traveled considerable distances 220 to visit patients and could not commit to traveling to the institution frequently.
(2) People have very busy lives. Those family members who traditionally were available to care for sick relatives are often working full time. Because they were aware of the family's time constraints, many of our potential subjects were reluctant to even ask a family member to participate in the study.
DISCUSSION

Lessons Learned: Study Design, Feasibility, Resource Availability, and Utilization
This feasibility study has laid the groundwork for future studies of massage as a therapeutic tool in a hospital setting for treatment of pain and anxiety, as well as for enhanced satisfaction. Future clinical studies with this level of complexity may benefit from learning of our experiences in project implementation. We believe a study of this type is feasible with relatively modest resources and would yield significant benefits in terms of expanding therapeutic massage for patients and family members alike.
The following is a brief summary of major lessons learned from this project: As outlined in previous sections, we found that our anticipated patient population for the study was limited. Patient unavailability was related to alterations in insurance reimbursements for postoperative patients and the ubiquitous use of anticoagulants among recipients of rehabilitation services. Insurance reimbursement changes might have been anticipated by examining trends in patient admissions both for inpatient and subacute rehabilitation admissions. Closer coordination with allied health, public health, and hospital administration professionals might have resulted in the identification of such trends and a more realistic definition of the available patient population.
Similarly, rethinking the need to exclude patients on anticoagulants would have been helpful. Although the massage was gentle, because of the remote chance of patient harm, the Rehabilitation Center attending staff and the PI were reluctant to change anticoagulant use as an exclusion criterion. Perhaps if the massage had been limited to the hands only, there would have been no need to exclude patients on anticoagulants. A solicitation of comments from the primary staff (nurses, nursing assistants, and physical therapists) would have identified the percentage of patients on anticoagulants before the final criteria were written and adjustments might have been made in the protocol. Involvement of research participants was the missing ingredient of the study. Clearly, the study would have benefited most from a community-based participatory research (CBPR) perspective.
Need for a Participatory Research Perspective
CBPR has its roots in the health action research of social psychologist Kurt Lewin and educator Paulo Freire (Minkler, 2004) . Lewin emphasized an iterative process leading to action for health improvements whereas Freire involved the dispossessed in critical thinking to empower them to make political changes (Minkler, 2004) . More generally, CBPR focuses on building community capacity through research activities and sees the research process as a partnership between the researcher and research participants (Minkler, 2004) . Although CBPR was originally a health promotion and change strategy, other investigators are finding the approach to research valuable in guiding epidemiologic research, including randomized trials (Ammerman et al., 2003; Leung, Yen, & Minkler, 2004) . In the massage study, because of its emphasis on collaboration, CBPR concepts might have made the difference between a failed intervention and a successful one. The following eight principles of CBPR, as defined by Israel, Schulz, Parker, and Becker (1998) , might have guided the massage study more effectively.
1. Consider the community as a unit of identity. Communities of identity are made up of individuals who share values and connections to one another. In the massage intervention research, the communities of identity might have been defined as the groups making up the UNC Rehabilitation Center: (a) physicians, (b) nursing staff, (c) allied health professionals, (d) patients and their families, and (e) the research staff. To enhance study ownership, the research staff would have made an effort to collaborate with representatives of each of the other communities involved rather than just the medical and nursing leadership. 2. Collaborate with community representatives in all phases of research. With a CBPR approach, representatives of each facet of the study community would have been invited to study planning meetings and would have shared control of the study process. The community representatives might have agreed with the original research leaders on the topic of research. However, they might have decided on either a different adjunctive intervention or an alternate method of training and delivery of the massage intervention. With greater buy-in to a plan they had developed, the foundation for a successful intervention could have been laid. 3. Assess and build on community strengths. CBPR identifies existing resources and relationships and promotes their further development. In the current study, the investigators could have regularly attended interdisciplinary staff meetings in which the Rehabilitation Center staff planned projects that use their individual areas of expertise. Because they work with patients and families on a daily basis, frontline staff is aware of and can respond to issues of importance to patients and families. Additional opportunities to engage families and patients might have been discovered. 4. Ensure that research gains benefit all. The intention of CBPR research is to lead to improvements in the health and strength of the community as a whole. Although the potential benefit of the intervention was clear to the investigators, the cost/benefit ratio may not have seemed favorable to nurses and care partners. Costs included time; as described earlier in this article, time was in short supply for everyone. Greater participation of nurses and care partners in the planning phase of the study might have identified strategies to streamline the process and reduce the burden on both groups. With a lower perception of burden, the potential benefit to patients (lower levels of pain and anxiety) and to care partners (closer relationships with patients) may have become more apparent. Nursing and allied health staff would benefit from a more cordial working environment based on closer cooperation and collaboration among all members of the team. 5. Use a cyclical and iterative process. The research needs must be balanced by the needs and changing circumstances of participants. Although the investigators tried to adjust study parameters to respond to nurses and care partners' needs, because their approach was neither iterative nor truly collaborative, their attempts did not lead to substantial improvements. If the study had been conducted with a CBPR perspective, nurses and care partners, as coinvestigators in the study, might have come up with workable solutions. 6. Address inequalities through a process of empowerment. With a CBPR approach, researchers and participants share knowledge and power. In many health care environments, both actual and perceived inequalities hamper effective collaboration between the medical, nursing, and allied health staff. Although the Rehabilitation Center promotes interdisciplinary cooperation, the hospital is hierarchical in its social structure, with physicians and administrators holding the highest positions and auxiliary staff the lowest. This structure leads some to believe that their ideas are unwelcome. In addition, patients and families often feel disempowered; their input is neither expected nor appreciated. CBPR concepts, with the support of a Planetree model emphasizing patient and staff satisfaction, could have fostered a positive change in the social environment within the hospital. 7. Use positive and ecological views of health. The positive view includes social and physical well-being whereas the ecological view encompasses social and political determinants of health. The current study did have a holistic goal with measures of well-being and satisfaction, but it failed to take into consideration the environmental factors in which the study was conducted. This lack of attention to environmental factors, such as the constraints imposed by regulatory inspections, hampered the conduct of the trial. 8. Disseminate findings to all collaborators. Regular sharing of information and feedback establishes shared ownership and enriches the collaboration. In the present study, meetings in which preliminary findings are shared among all-investigators, staff, and care partnerswould have lead to improvements in the study design and a more valuable outcome. Care partners may have identified unforeseen effects of massage.
In summary, a participatory approach would have corrected many of the problems the investigators encountered. Through its focus on collaboration and participation, challenges would have been identified earlier and solutions found. Both staff and care partners would have been more engaged in the entire research process, from learning the techniques to collecting data. Time constraints, however, would have persisted and would have required adequate funding for research staff support.
Funding for this study was limited to seed-grant levels. The funds covered payments for the massage therapist, honoraria for the Rehabilitation Center staff taking part in the training, parking vouchers for the care partners, and partial coverage of the research assistant's salary. Funds were insufficient to hire a full-time research staff or to offset expenses related to the time spent on the study by the PI, Co-PI, the nursing management, and Rehabilitation Center staff.
With limited funding and an untried Care Partner Program, perhaps an exploratory study would have been more valuable in terms of guiding protocol development for a larger and better funded project. A qualitative assessment of patient, family, and staff attitudes about (a) the importance of and availability of care partners in inpatient care, and (b) the use of massage for pain relief in a tertiary hospital, could have provided baseline information for the development of a larger survey or intervention. Future research on innovative CAM intervention delivery systems would benefit from focus groups, needs assessments, and exploratory studies before embarking on a full-scale study.
Alternatively, the study might have been funded at a level that ensured adequate research staff to implement it. To conduct the study as written, it would have been best to have hired nursing professionals as research staff. Two nurses could have been trained in the intervention techniques and could have both trained other nurses and taught the care partners if the staff nurses were unavailable. With greater availability, the research nurses could have ensured that no care partner was lost to follow up and that all data were retrieved. This experience has a significant implication for the design of future CAM studies. It is imperative to both tailor interventions to the population expected to receive them and to include those involved in the research in decision making. Investigators should calibrate their interventional design not only to theorized mechanisms of action but also to the realistic constraints of subject recruitment in a chosen environmental context. A given intervention is only as effective as it is available to its target population, irrespective of the amount of research that has gone into its design.
CONCLUSIONS
The study attempted to create a model of a simple, nonpharmacological, noninvasive treatment strategy implemented by trained nursing staff that would (1) potentially enhance pain management and improve patient satisfaction and quality of life; (2) increase the involvement of family members and friends in patient care; (3) enhance patient choice of interventions that may enhance quality of life; and (4) provide for the continued delivery of the therapy after the patient leaves the hospital. With the constraints of time, funding, and an untried care partner system, the study could not be successfully implemented. Application of participatory research principles with an emphasis on collaboration with partners in the medical, nursing, allied health, and patient communities, could enhance the design and implementation of future studies.
Fortunately, lessons learned during the study attempt have led to improvements in the introduction of the Planetree model of care in other hospital departments. Engaging floor nurses as well as nursing management personnel has led to greater buy-in of the program. Nurses are now developing a plan for acquiring competencies in adjunctive therapies, including massage.
